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(54) [Title of the Invention] Transfer Sheet 
(57) [Abstract] 

[Purpose] This invention provides a transfer sheet, wherein required photos, designs, 
patterns and letters are easily and neatly transferred onto a subject receiver without using 
special printing technics which are used for prior printing procedures such as process 
plate making with color separations or progressive form proves preparation. 

[Constitution] The transfer sheet comprises: 
a sheet furnished with a parting agent (4); 

a toner image layer (5) obtained by a electrophoto copying machine using a toner 
and the image layer (5) is fixed on the sheet with the parting agent (4); 

a transparent acrylic urethane resin layer (8) is placed over the image layer (5); 

a colored acrylic urethane resin layer (9) is placed over the transparent acrylic 
urethane resin layer (8); and 

a hot-melt adhesive layer (7) is placed over the colored acrylic urethane layer (9). 
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[WHAT IS CLAIMED IS] 
[CLAIM 1] 

A transfer sheet comprising: 

a sheet furnished with a parting agent (4); 

a toner image layer (5) obtained by an electrophoto copying machine using a toner 
is fixed onto the sheet furnished with the parting agent (4); 

at least one layer of an acrylic urethane resin layer (6) is placed over the toner 
image layer (5); and 

a hot-melt adhesive layer (7) is placed over the acrylic urethane layer (6). 
[CLAIM 2] 

A transfer sheet comprising: 

a sheet furnished with a parting agent (4); 

a toner image layer (5) obtained by an electrophoto copying machine using a toner 
is fixed onto the sheet furnished with the parting agent (4); 

a transparent acrylic urethane resin layer (8) is placed over the toner image layer 

(5); 

a colored acrylic urethane resin layer (9) is placed over the transparent acrylic 
urethane resin layer (8); and 

a hot-melt adhesive layer (7) is placed over the colored acrylic urethane layer (9). 
[CLAIM 3) 

According to preceding Claim 1 and Claim 2, an electrophoto copying machine 
using a toner is a color copying machine. 
[Detailed Explanations of the Invention] 
[0 0 0 1] 

[Field for Industrial Application] 

This invention provides a transfer sheet, wherein a toner image such as photos, 
designs, patterns and letters obtained by an electrophoto copying machine using a toner 
can be easily and practically transferred onto a subject receiver of cloth or a wooden 
panel. 
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(0 0 0 2) 
[Prior Art) 

As well known, photos, designs, patterns and letters formed on a transfer sheet is 
obtained by a printing method such as a screen printing technics, 
CO 0 0 3) 

(Problems to be solved by the Invention) 

In order to form photos, designs, patterns and letters by the printing method, 
especially to prepare the same by a color printing method, it is required that some special 
technology or technics for the printing are needed for process plate making with color 
separations as well as for changing color plates or registering works. The present 
invention aims to provide a novel technology and means, wherein the photos, designs, 
patterns and letters can be formed onto a transfer sheet without said special technology 
and technics at all. The present inventor has taken his notice to the present progress of a 
color electrophoto copying machine, and thus he has an idea to make of the most of this 
copying machine to form the photos, designs, patterns and letters on the transfer sheet. In 
order to realize this idea, he has repeated various researches and experiments. As a result, 
he becomes to know the following fact : An original (design or something) is copied by 
the electrophoto copying machine using a toner, and the toner image layer is fixed and 
stabilized on a sheet with a parting agent, and then an acrylic urethane resin layer is 
placed over the sheet with the parting agent, whereon the toner image layer is stabilized 
and the image can be transferred easily and practically onto the subject receiver of the 
cloth and so on, and thus the problems are satisfactorily solved. 

(0 0 0 4) 

(Means to solve the problems) 

The means to solve the problems by this invention is now explained as follows. 
A transfer sheet (1) comprises : 

a sheet furnished with a parting agent (4); 

a toner image layer (5) obtained and fixed by an electrophoto copying machine 
using a toner is placed over the sheet with the parting agent (4); 
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at least one layer of an acrylic urethane resin layer (6) is placed over the toner 
image layer (5); and 

a hot-melt adhesive layer (7) is placed over the acrylic urethane resin layer (6). 
at the same time, another transfer sheet (1) comprises : 
a sheet furnished with a parting agent (4); 

a toner image layer (5) obtained and fixed by an electrophoto copying machine 
using a toner is placed over the sheet with the parting agent (4); 

a transparent acrylic urethane resin layer (8) is placed over the toner image layer 

(5); 

a colored acrylic urethane resign layer (9) is placed over the transparent acrylic 
urethane layer (8); and 

a hot-melt adhesive layer (7) is placed over the colored acrylic urethane resin layer 

(9). 

The transfer sheet (1) of the present invention is attained by the color electrophoto 
copying machine using the toner. 
[0 0 0 5] 

As the sheet furnished with the parting agent, the sheet furnished with prior and 
well known parting agents can be adopted, and or else a plastic film equipped with a 
parting agent and heat-resistant quality can be also adopted. 
CO 0 0 6] 

The toner image layer can be obtained where the original is copied by the 
electrophoto copying machine, preferably by the color copying machine. 
[0 0 0 7] 

As the acrylic urethane resin layer, it is preferable to adopt a medium for print 
coloring which is presently marketed, and its thickness is about 50 11 m~ 100 m. 
The acrylic urethane resin layer as the medium for print coloring is now presently 
marketed in transparent condition or colored conditions, and both transparent and colored 
media can be adopted. 
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CO 0 0 8] 

In order to transfer the image onto some coarse cloth, it is recommended to adopt 
the acrylic urethane resin layer with thickness more than 100 Mm so that the image can 
be transferred properly the rugged surface of the cloth. Otherwise, the two layers can be 
placed thereon or else three layers can be also available thereon in case of the thickness 
below 50 l± m. 
[0 0 0 9] 

In case if the toner image comprises "letters", it is necessary to reproduce the 
letters condition clearly with distinct separation from the used color of the subject 
receiver, and in order to obtain the clearness, it is recommended to prepare the outline 
around this used letters. The outline can be formed by preparing the colored acrylic 
urethane layer as a little bit wider than the toner image layer. At the same time, between 
the toner image layer and the colored acrylic urethane resin layer, another transparent 
acrylic urethan resin layer can be put, so that the required outline is realized. 
[0010] 

As the hot-melt adhesive layer, prior, well known, and presently marketed 
hot-melt type adhesive can be adopted, and the thickness of this available adhesive is 
about 50 U m~ 100 H m. 
[0 0 11] 

Now, the detailed explanations for the constitution of the transfer sheet and the 
production method of the same are offered. 

With reference to FIG.l and FIG.2(a)~FIG.2(d), numeral 1 is a transfer sheet, 
numeral 2 is a sheet to be furnished with a parting agent, and numeral 3 is a parting 
agent to be furnished on the sheet (2), while numeral 4 is a sheet already furnished with 
the parting agent including the sheet (2) and the agent (3). Numeral 5 is a toner image 
layer where the original is copied and fixed thereon by a color electrophoto copying 
machine. Numeral 6 is an acrylic urethane resin layer to be placed over the toner image 
layer (5) while numeral 7 is a hot-melt adhesive layer to be placed over the acrylic 
urethane layer (6). 
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CO 0 1 2] 

The production method is now explained. As shown in FIG.2(a), a parting agent (3) 
is spread in 10 Mm thickness on a sheet (2) with its thickness of 90 U m, whereas a sheet 
furnished with the parting agent (4) is obtained. Referring to FIG.2(b), a toner image 
layer (5) with its thickness of about 10 Mm, after an original object is copied by a color 
electrophoto copying machine using a toner, is now fixed on surface of the parting agent 
(3) of the sheet furnished with the parting agent (4). Then, with reference to FIG. 2(c), an 
acrylic urethane resin layer (6) in 50Mm~100/im thick is placed over the toner image 
layer (5) by a screen printing. Finally, as shown in FIG.2(d), a hot-melt adhesive layer (7) 
is placed over the acrylic urethane resin layer (6). 
(0 0 13] 

Another embodiment of the transfer sheet is explained in FIG.3 and FIG.4. The 
numeral is exactly same as used in FIG.l and FIG.2. The new numeral 8 is a transparent 
acrylic urethan resin layer, while the new numeral 9 is a colored acrylic urethane resin 
layer. As shown in FIG.4(c), FIG4(d) and FIG.4(e), the transfer sheet (1), produced in the 
same method as explained in FIG.l with the toner image layer (5) comprises : 

the transparent acrylic urethane resign layer (8) in 50 U m~100££ m thick is placed 
on the toner image layer (5) by the screen printing; 

the colored acrylic urethane resin layer (9) in 50/Xm~100Mm thick is further 
placed over the transparent acrylic urethane resin layer (8) by the screen printing; and 

the hot-melt adhesive layer (7) in 50 tt m~100M m thick is further placed over the 
colored acrylic urethane resin layer (9). 
CO 0 1 4] 
[Operation] 

In this present invention, the toner image layer is fixed on the sheet furnished with 
the parting agent after the original is copied by the electrophoto copying machine using 
the toner, and therefore a process plate making procedure including color separations is 
not required at all with other special technology required in the process printing method. 
At the same time, as the acrylic urethane resin layer is placed over the toner image layer, 
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the acrylic urethan resin is to penetrate into the toner image layer when transferring 
procedure is performed, which realizes the stable toner image layer. This procedure 
performs also so-called cushion effect by the existence of the acrylic urethane resin layer, 
and thus the sheet furnished with the parting agent and the toner image layer can be 
easily peeled off, which results to transfer the toner image layer onto the subject receiver 
with easy and neat condition. In case if the transfer is tried on messy cloth, the 
transparent acrylic urethane resin layer is placed over the toner image layer, so that 
rugged surface produced by the messy surface is reproduced finely on the subject receiver. 
When the colored acrylic urethane layer is placed over the toner image layer in a little bit 
wider condition, the color of the colored acrylic urethane resin layer provides the outline 
of the toner image. Further, when the transparent acrylic urethane resin layer as the 
cushion layer is pinched between the toner image layer and the colored acrylic urethane 
resin layer, the transparent layer enters into the toner image layer during transferring 
procedure, and thus the toner layer becomes familiar with the colored layer in good 
manners, whereas high quality transferred reproduction can be obtained. 
[0 0 15] 

[Detailed Explanations of Actual Embodiments] 

An example of the preferred embodiment is now explained. With reference to 
FIG.3, FIG.5 and FIG.6, numeral 1 is a transfer sheet, on which a toner image layer (5) 
with a design of cross shape is fixed in colors of yellow, blue, red and black. Numeral 2 
is a sheet in 90 M m thick with an article N0.ST6O/OKT/T supplied by Lintec Co., Ltd, 
and numeral 3 is an parting agent with an article Name of Tore Printing Silicon supplied 
by Tore Co., Ltd., which is to be spread over the sheet (2), while numeral 4 is a sheet 
furnished with the parting agent including the sheet (2) and the agent (3). The toner 
image layer (5) is a layer in 5 Mm thick, whereon an original design of "Cross" is 
copied by a color copying machine, an article name of Pixel Pio 500 supplied by Canon 
Corporation, using a sheet furnished with a parting agent using a copy toner of yellow 
color with an article No.F41-6931-000 , using blue color toner with an article 
No.F41-691 1-000, using red color toner with an article No.F41-6921-000 and black color 
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toner with an article No.F41-6901-000, all supplied by Canon Corporation. Numeral 8 is a 
transparent acrylic urethane resin layer in 50 l±m thick with an article name of Super 
White KDWGS supplied by Matsui Shikiso Kagaku Kogyo Co., Ltd, and this layer is 
placed over the toner image layer (5). Numeral 9 is a white acrylic urethane resin layer in 
50 tt m thick with an article name of Super White ARWGS supplied by the same 
company as above, and this layer is placed over the transparent acrylic urethane resin 
layer (8) in the size of a little wider than the toner image layer (5). Numeral 7 is a 
hot-melt adhesive layer with an article name of Diamid supplied by Decel Chemical Co., 
Ltd., and this layer is placed over the white acrylic urethane resin layer (9), while 
numeral 10 is a subject receiver of cloth. 
[0 0 16] 

The method of the relative transfer is explained hereunder. 

As shown in FIG.5 (a), an adhesive layer (7) of a transfer sheet (1) is placed over a 
cloth subject receiver (10). Then, when the transfer sheet (1) is heated at 100 degree C and 
pressed with a force of pressure 200g/cm 2 for 10 seconds by Pressing Machine Article 
No.SC-FA-4500 supplied by Sanyei Kogyo Co., Ltd., a toner image layer (5) enters into a 
transparent acrylic urethane resin layer by the heating and pressing operation. As shown 
in FIG.5(b), a sheet furnished with a parting agent is peeled off from the toner image 
layer (5). Now, as shown in FIG.6, by this peeling procedure, the "Cross" design is 
transferred onto a cloth (10) with a white frame of the white acrylic urethane resin layer 
(9) smoothly. 
[0017] 

The normal conditions of this transferring procedure is as follows: 
Pressing Temperature : 100 ~ 160 degree C. 
Pressing Force : 100g/cm 2 ~ 500g/cm 2 
Pressing Time : 10 ~ 20 seconds 

The above conditions of course should be changed properly according to the 
thickness of the acrylic urethane resin layer and according to the material of the subject 
receiver. 
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CO 0 1 8] 

As another embodiment, in a transfer sheet wherein a transparent acrylic urethane 
layer (8) and a white acrylic urethane layer (9) both in 100 1± m thick are placed over the 
toner image layer (5), and coarse cloth is used thereon, there does not appear the uneven 
surface of the cloth on the toner image layer (5). When the transferred object does not its 
frame or outerline, only a transparent acrylic urethane resin layer in 70 11 m thick is 
adopted thereof for satisfactory result. 
(0 0 19) 

[Effects of the Invention] 

As explained so far, the present invention provides a transfer sheet wherein a toner 
image layer is fixed on a sheet furnished with a parting agent, while an original is copied 
by an electrophoto copying machine using a toner. Accordingly, in case if the original has 
some complicated designs or colors, the original is only copied by the machine, whereon 
no special nor particular technologies are required for the normal printing technics, such 
as process plate making of color separations or pre-printing proves preparation. At the 
same time, as an acrylic urethane resin layer is placed over the toner image layer, the 
toner image is maintained in stability with so-called "Cushion effects", the transfer is 
easily and effectively performed. Further, the invention adopts the color electrophoto 
copying machine in order to obtain a transferring object, and this machine has a CPU unit 
in its mechanism, which offers big advantages to change copied colors optionally so that 
various designs or patterns with full of varieties can be reproduced. Therefore, this 
present invention shall largely benefit for the relative industry field. 

[Brief Descriptions of the Drawings) 

[FIG.l) FIG.l is a vertical sectional view of a transfer sheet developed by the present 
invention. 

[FIG.2) FIG.2(a)~FIG.2(d) are explanatory and vertical section views showing a flow 
diagram of producing the transfer sheet according to FIG.l. 
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[FIG. 3) FIG. 3 is a vertical sectional view of the transfer sheet developed by this 
invention. 

[FIG.4] FIG.4(a)~FIG.4(e) are explanatory and vertical section views showing 
methods of producing the transfer sheet as shown in FIG.3. 

[FIG.5] FIG.5 is an explanatory and vertical section view showing a method of 
transferring the transfer sheet onto a subject receiver of cloth as shown in FIG.3 

[FIG.6) FIG.6 is a perspective view of the transferred subject receiver where a design 
is transferred from the transfer sheet. 

[Explanations of Each Numeral] 

1. Transfer Sheet 

2. Sheet to be furnished with a parting agent 

3. Parting agent 

4. Sheet furnished with the parting agent 

5. Toner Image layer 

6. Acrylic Urethane resin layer 

7. Hot-melt adhesive layer 

8. Transparent Acrylic Urethane resin layer 

9. Colored Acrylic Urethane resin layer (White colored acrylic urethane resin layer) 

10. Cloth (Subject Receiver) 
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